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In planning a v.h.f , f.m. broadcasting system, one of the most 
important decisions to be made is the frequency spacing betv/een 
adjacent chajinels. Since this will depend greatly on the properties 
of the receivers used by the public, tests have been carried out on 
ten ms.ss-produced domestic receivers of German and ilmerican manufacture. 
The principal results are suimarised in Table 1, 

Considering fringe -area conditions, where the wanted and 
adjacent -channel signals raay occasionally have equal amplitudes, the 
/jaerican receivers gave satisfactory performance with a chsnnel spacing 
of 200 kc/s, while the GerinEin receivers required a spacing greater 
than this. The GermeJi receivers could nevertheless be detuned to 
give sufficient discrii'iiination against one interfering signal spaced 
200 kc/s from the wanted carrier without appreciable deterioration in 
the wajated progranme. 

It is thought that the superior performa.nce of the ianerican 
receivers is due to the fact that .200 kc/s is the channel spacing used 
in America, whereas the German receivers were designed at a time when 
the f.m. service in Germany \7as based on a channel spacing of 400 kc/s. 

■ It is concluded that there is no reason to adopt a spo,cing 
greater than 200 kc/s in this country. 

■^' .^jrjpduction 

in planning a v.h.f . broadcasting system, one of the most 
important decisions to be jmde is the frequency separation between 
adjacent channels. If the frequencies of adjacent channels are too 
close together, coEii'aercial receivers will not be siofficiently selective 
to discriminate between them. If, on the other hand, the channel 
spacing is unnecessarily wide, too few channels will be available 
within the allotted bfjid, and it may be necessary to site stations . 



operating in the same channel so close together geoopraphice.lly that 
mutual interference results. It is essential tte.t the channel 
separation be decided in relation to the kind of receiver that would 
be sold to the public, but it is not possible at present to obtain 
British receivers that can be considered as typical of future mass- 
produced models, Experiraents were therefore carried out using ten 
current receivers of which five ?/ere obtained from Germany and five 
from /aacrica. Since the radio industries in both these countries 
have had considerable experience in the mass production of domestic 
f.m. receivers, such tests should g±VQ a useful guide as to what can 
bo done with modern design and production teclmiques. 

One of the accepted standecrds for a v,h.f. broadcasting service 
is that the amplitude of an adjacent -channel signal naj, due to 
anomalous propagation, become at least equal to that of the local 
transmission for 1^ of the time. The object of the experiments 
described in this report was to detennine whether or not the selectivity 
provided by a typical receiver would give sufficient protection against 
such interference if the channel spacing were 200 kc/s. The protection 
was considered to be satisfactory if an adjacent -channel signal, equ?.l 
in strength to the wanted signal, gave rise to output interference 
of subjective grading not worse than 'Perceptible", 

The choice of receivers was liraited to those considered suitable 
for use in the fringe of a service area, since it is only there that 
adjacent -channel interference is likely to bo serious. No attempt 
Was made to alter or improve the align}:aent of the receivers after 
delivery, but a series of general performance tests was carried out. 
The results are included in the report. 

2» Des^oription of rec_eivers 

The receivers chosen were all table models in the mediuia-and 
upper-price classes, ajid they incorporated either a ratio detector or a 
phase discriminator. All the receivers except the cheapest German model 
incorporated a r.f . stage for the f .m. band. Althouf^h cheaper models 
were available they vrero not considered suitable for fringe -area reception, 
most of them being a.m. i^eceivers v/hich could be mp.de_ to receive f.m, 
by detuning. 

In addition to f.m. reception, the /jjuoricaji models could receive 
a.m. in the mediuan-wave band only, whereas most of the German receivers 
Covered the long-^irave, medium-wave, and one or more shoi-t-v^ravo bejids. 
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"Furthermore, the latter all eribodied variable i,f . bandv'vidth and^ 
in the more expensive models, 'bandspreoxl tuning for short waves. 

The G-eitaan receivers were' large table models, all bflut the 
cheapest having well -finished wooden cabinets -flhich compared favourably 
with the acre expensive types of British domestic receivei--. They 
gave the irapression of expensive nectemical design; the tunijog drives 
were smooth, sensibly free from baclcLash and fitted with large and 
legible scales. In niany cases quite complex mecheaiical systems 
were used to indicate the. action and setting.; of subsidiary controls 
such as the l.f. bandwidth and tone controls. In sharp contrast, 
the American models were all in small plastic cabinets, their 
mechanical design appeojred to have been sacrificed to cheapness, and 
thejr -vi/ere in consequence far less plea.sant to handle. 

Bach American receiver had a built-in aerial for the nediun-A'vave 
band and provision was rmde- f 02;' using the mains lead as a v,h.f, 
aerial in locations v/here this was found satisfactory. The German 
receivers, with the exception of the cheapest, had a dipole fitted 
inside the cabinet for use in the v.h.f . band, i^y suitable 
connections at the rear of these receivers this could be used for 
a.m. reception in areas of high field-strength. 

further details of the receivers e-re given in Table 1 and 
Appendix 1, It will be not iced, that the German models have in general 
one valve less than the American models but this is due to the use of 
multiple valves and reflexing, rather than to a reduction in the 
number of amplifying stages, 

^» fienero-l perforofl-nce tests^ 

The receivers were tested "initially to assess their performajice, 
at the friiT^ite of a service area, .Since this report is concerned 
with f.m, only, no tests were .carried out to investigate" their 
reception of a.m. 

3.1. SjmsiJ; ivi^ . . 

A fuller description of this test, is given with the results in 
Appendix 2. All the receivers are sufficiently sensitive for fringe- 
area reception; ajpart from G,5, .which requires an input of 210 |iV, the 
input required to satisfy the test conditions lies between I7 ^V and 
72 [iV. 
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3.2 Pldelity 

The vaxiation of output pov/er vjlth modulation frequency is 
shovm in, Pigs, 1 and 2a These curves, which were measured, vath a 
resistive load in place of the loud-speaker, show that the high- 
frequency response of all the models is well maintained, This is 
home out hy -listening tests in the case of the German receivers. 
Listening to the Jinerican receivers, however, there appears to be 
considorahle, attenuation of the higher audio frequencies, probably 
owing to the loud-speaker characteristics. 

The variation of distortion with modulation depth is shovm in 
Pigs. 3 and 4, In general the level of distortion is higher in the 
American receivers than in the German, 

5*3 Local -oscillator frequency drift 

Pigs, 5 and 6 shovT the local -oscillator frequency drift after 
the receivers have been switched on' from cold. In the case of one 
German receiver, the G,4, and all the ianerican recexvers, the drift 
is between 35 kc/s and 75 ko/s. With the remainder of the German 
types the drift is greater than 100 kc/s, 

3,4 Local -oscillator radiation 

The results of this test sre given in Appendix 3. The ^erican 
receivers, with the exception of A, 4^ are consistently better in this 
respect, 

3.3 Impulsive -interference performance 

This test is described in Appendix 2, Three of the American 
receivers. A, 2, A,3 and A,4 have an outstanding perfoxT:nance when 
subjected to impvilsive interference. This superiority may be due 
in part to the lack of high-frequency response referred to in 
paragraph 3.2, which is particularly marked in these three receivefrs; 
but other factors must be responsible for the increasing superiority 
with deteriorating input signal-to-noise ratio. 
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Adjacent-channel rejection 



These tests were performed to determine the relative amplitude 
of the interfering signal producing certain grades, of interference 
level in the output. 
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Such tests can be carried out either ohjectively or subjectively, 
and though objective tests - usingj for example, sinusoidal modulation - 
are capa.ble of more precise repetition, the results are riot usually 
found to agree with those of tests using typical prograi-aiiels. For this 
reason it was decided to use subjective methods. Only three observers 
took part, but they were all experienced in 0.ssessing profp^aiiirae 
interference, 

A block diagram of the apparatus is shoirn in Fig,7« 3]he outputs 
of tvro signal generators, frequency -modulated in accordance with 
standard BBG trajismitter practice, vrere combined in a resistive network 
connected to the aerial terminals of the receiver under, test. The 
receivers were designed for use T/ith a folded dipole of 300 ohms 
irapodance, and the resistive netvTork T\ras therefore arranged to present 
tills source' impedance to the receiver under test. The aaoplitude of 
the wanted signal vfas set to an open-circuit value of 500 (iV, The • 
amplitude of the interfering signal v/as then varied to give the required 
subjective grade of interference as judged- by the observer. 

These grades were defined as: 

JP The interference viras just perceptible in the quiet 
passages ,of the wanted prograrame 

P The interference T\fas perceptible in the quiet 

passages of the wanted progrararae without care."f\il 
, listening 

SD The interference was slightly disturbing when 
listening to the \Tanted programme 

D The interference v/as disturbing 

Each observer v/as asked to tune the receiver to the wanted 
signal in the absence of interference,,. The tuning indicator v>ras 
used if one was provided, but if not, a number of tuning criteria 
were available; 

1, Minimum distortion . ' ■ 

2, Minimum hiss noise' ■■■.'' 

3, Tuning mid-v^ray bet\'roen those points on the dial 

where marked increase in distortion or hiss noise occurs 
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With some receivers the first criterion was the only reasonable 
choice (usually owing to a restricted linear bandwidth in the 
discriminator), Y/ith other receivers (principally those having a 
wide discriminator laut restricted top response in the audio stages ) 
the first two criteria gave a serious ambiguity of tuning, and it was 
necessary to use the third. The tuning procedure used is stated 
above each of the appropriate tables Nos,2 to 11, 

A selection of results having particular interest is included 
in Table 1, v/hich gives the input carrier ratios producing the 
output interference grade of "Perceptible", These results, v&ilch 
display the asymmetry common to most f.m, receivers, show that if 
the grade of output interference is not to be worse than "Perceptible" 
when the ViTanted and adjacent -channel signals are of equal strength, 
the German receivers require a channel spacing exceeding 200 kc/s. 
The American receivers^, on the other hand, vd-th the exception of 
A, 2, would be satisfactory with a spacing of 200 kc/s. 

TiThile performing these tests it was found possible with, most . 
receivers to obtain a material improvement by tuning in the presence 
of the interference, the amount of detuning required never being 
sufficient to cause appreciable distortion. Since interference of 
the strength postulated is likely to occur only for IJ? of the total 
listening time, and since when it does occur it will probably persist 
for at least half an ho'ur, it seems reasonable to adopt such a 
tuning procedure. For this reason fiorther tests were carried out in 
v/hich each receiver was switched on from cold and ttined to the wanted 
signal in the presence of interference spaced from it by 200 ko/s, 
For all receivers an output interference grade of "Perceptible" was 
obtained with the interfering carrier level equal to or greater 
than, the wanted r.ignal. The results, which are given in the two 
right-hand columns of Table 1, show considerable improvement over 
those obtained previously. Eight out of the ten receivers maintained 
acceptable quality and interference le-rel over a test period of 
thirty minutes but- the remaining two (both German) required retuning 
after, some five minutes. This was occasioned by local-oscillator 
drift, which Caused distortion of the v/anted programme whether the 
interference was present or not. 

In a few cases 'the results of the second series of tests show a 
performance inferior to that obtained in the first series, owing to 
the effect of local -oscillator frequency drift. Nevertheless all 
the receivers give satisfactory results when tuned in the presence of 
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an intez-fering signal equal in a;iplitude to the wanted carrier 
and spaced 200 kc/s from it. 

In order to check the conclusions reached as a result of the 
laboratory experinents^ further tests were raavde using tvTo transnitters 
Wiioso carriers were spaced ty 200 ko/s and adjusted In amplitude to 
produce equal field strengths at the receiving aerial, The 
transmitters were installed at Nightingale Square, the receiving 
aerial being at Kingsv^rood Warren where the field strength v/as. 
approxiriiately 250 [iV/ra. It v/as found that all the receivers were 
capable of selecting either of the two transmissions satisfactorily, 

■5« InterHediate-^requenqy selectiv ity 

Each receiver had at least two pairs of coupled circuits, 
excluding the discriminator, at the interxnediate frequency of 10,7 Mc/s, 
Although four receivers each had at least one additiona-l tuned circuit 
they were not, as a group, superior to the others in their adjacent- 
channel rejection. The i.f . response curves of all the receivers 
were measured, and it was found that those with more tuned circuits did 
not necessarily have greater attenuation at +_ 200 kc/s off tune. 

In respect of the attenuation of the i.f. circuits at _+ 200 kc/s 
the receivers fell into two definite groups. One group consisting 
of receivers having an attenuation between 18 and 22 db, included one 
of the Gernfji (G,2) and all the American receivers. In, the case 
of the other group, comprising the regaining German receivers, the 
attenuation at +^ 200 kc/s was bet^^een 9 and 11 db. While there is 
no cleej:' line of demarcation between the ad j.acent -channel rejection 
provided by these tviro groups, the receivers with greater attenuation 
at _+ 200 kc/s Dxo in general superior..- nevertheless off -tunc 
attenuation is by no means the only factor contributing to the 
observed result. For exaj-aple, olthough the tiro Aneric^ji receivers 
A,2 and A.5 hs.d similar i.f, response curves the e.djacent -channel 
rejection of A,5 is markedly superior. It is in fact superior to all 
the other receivers even though it has only tv/o pairs of coupled 
circuits. 

The four G-en:ian receivers having the smaller attenuation a.t " 
+ 200 kc/s employ timed circuits Vifith "Q" factors of about 55 and 
coupling factors "kQ" of about 1.3, The resulting bandwidth is 
unnecessarily wide for the system deviation, but was probably provided 
to allow for oscillator drift. The remaining receivers hs.ve 



critically -^coupled circuits with mean Q values of about 70, giving an 
adequate btudwidth vvith impi-oved attenuation at + 200 kc/s, but without 
sacrifice of gain or increased cost.. The German receiver G,2, which 
adopts this technique, is the second cheapest of thei , G-eniian models, 

^ * .Qoj^clusions . 

''<fsed with a service employing a 200 ko/s channel spacing, four out 
of the five Aiaerican receivers v/ould give an output , interference level 
better than "Perceptible" when subjected to ah adjacent -channel signal 
equal in amplitude to the T\?anted signal. The remaining ixnerican 
receiver and all the German receivers would require to be detuned 
slightly in order to reject such intcrfere'nce,' but the degree of 
detuning would not be sufficient to cause appreciable deterioration of 
the wanted programme. This solution would not, of course be applicable 
if adjacent -channel interference were to occixr on both sides of the 
wanted carrier simultaneously. It is, however, probable that some 
degree of protection against at least one of the interfering signals 
would be provided by the directivity of the receiving aerial. 

INTO of the German receivers would require to be retuhed five 
minutes after s^^itching on whether the interference is present or not, 
since drift of the local-oscillator frequency causes distortion of the 
wanted programme, 

^Ourront Gearman practice is apparently . to make 'the i.f. bandwidth 
sufficient for an .excessive local-oscillator drift (nevex-theless one 
German .receiver had an eDctremely low oscillator drift. - 3.7 kc/s). 
The Americans 3.ppop.r to loave restricted the oscillator drift at no 
obvious extra cost and have made the , bandwidth sufficient only for the' 
'system devi<ation. The relatively infei-ior performance of the German 
receivers in thi tests described np.y well be due to the fact that they 
Yrere designed for the present v.h.f, broadcasting system in Germany 
which uses a channel spacing of .4o0 kc/s. 

Ill the receivers tested have a sensitivity permitting their use 
in fringe areas, and in inost cases they could be used with a simple' 
indoor aerial. The perfori:aance of the jkraerican receivers under 
conditions of impulsive interference is ejctreinely goodi. 
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Receiver details and adjaoent-channel 
re;Jeoticai figures 


(Input interference)/ (wanted carrier) ratio in db for output 
grade of "Perceptible" at carrier frequency spacing shown at 
top of columns 


• 


Receiver 


Price 


Total 
So* of 
Valves 


Yalves 
used 
for r.m. 


Coupled 
pairs 
before 
discrim 


Type of 
diaoriminator 


Oscillatcr 
drift in ko/s 


Interference applied after tuning the reoaivsr 


Receiver tuned 
in presence of 
interference 




After 
3 mins 


Max 
drift 


-400 
kc/s 


-300 
ko/s 


-200 
ko/s 


0-1 
ko/s 


200 
ko/s 


300 
kc/s 


400 
ko/s 


-200 
kc/s 


200 
ko/s 




Genagoi Gol» 


DM.5 OB 


7* 


7* 


2 


Ratio detector 


85 


135 


14 





-9 


»S5 


4 


15 


26 


5 




• 


10 






Gennain G.2» 


DM.308 


6* 


6* 


2 


Ratio detector 


92 


115 


22 


11 


-3 


-2S 


10 


22 


28 





10 


cv 


Gernian G.3. 


DM.328 


6* 


6* 


2 


Ratio detector 


115 


175 


20 


8 


-3 


-38 


2 


10 


19 


z' 


z* 


8 

O 


GernBua G.4. 


D}.:<^08 


6* 


6* 


2* 


Ratio detector 


33 


37 


> 30 


28 


13 


-36 


-12 


-5 


7 


10 


5 


b 
p. 

03 


Geriaan G.5. 


DM.228 


6 


6 


2 


Ratio detector 


60 


122 


> 30 


24 


7 


-24 


-22 


-11 


4 


10* 


5^ 




itoerioan A«l* 


ji 85 


7 


7 


3 


Limiter and 
phase discrim. 


42 


57 


> 30 


23 


4 


-18 


3 


19 


>S0 


10 


10 




Acoericaa A.S* 


;i 60 


7 


7 


2i 


Limiter and 
phase discrim. 


16 


70 


> SO 


22 


9 






4 


18 









-19 =12 





s the pro 
>rporation 
.closed to 
the writ 


American A.3. 


/ 60 


7 


7 


2 


Ratio detector 


36 


62 


>30 


23 


6 


-31 


2 


19 


3C 


r 


10 


cification 
casting Cc 
ed or di 
m without 
lorporatio 


Amerioan 4*4 • 


^ 60 


8 


7 


2| 


Limiter and 
phase discrim. 


37 


74 


27 


15 


1 


-25 


2 


13 


2F 




1j 


wing/spe 
sh Broac 
reprodut 
any for 
of the C 


American A.5. 


/ 79 


7 


7 


2 


Ratio doteota- 


62 


62 


>30 


>30 


18 


-28 


5 


21 


>S0 


10 


10 


This dr: 
the Bnt 
not be 
party in 
mission 


NOTES The rectifier is not included * These receivers included * These recsivgrs required 

in the number of valves. a magic ©ye tuning indicator. retuning after saae rive minutes 


BBC 


\^ This is not included in the because of oscillator driit. 

number of valves. 


DS/7 


R/OP 
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Adjaoent-charmel r ejection 
Tm,E 2 
Eeceiyer Jj.l 
Normal tuning usin,'; iiiaRic eye 



Frequency of interfering 
signal relative to 
wanted signalj kc/s 


-hoO 


-300 


-200 


0-1 


200 


■■ 

300 


hOO 


Relative amplitude, (D 
of interfering ( 
signal in db to (SD 
give the output ( 
subjective grade (P 

(JP 


19 
17 
Ik 

9 


5 

3 



"3 


-5 
■ -7 

-9 
-13 


-21 
-26 
-35 


8 
6 
4 
3 


18 
17 
15 
12 


28 
27 
26 
23 



TIBLB 3 



Receiver G.2 



Normal tuning using magic eye 



















Frequency of interfering- 
signal relative to 
wanted signal ^ kc/s 


-400 


-300 


:-2oo 


0-1 


200 


300 


hOO 


Relative a^aplitude (D 
of interfering ( 
signal in db to (SD 
give the output ( 
subjective gra6.e (p 


27 
25 
22 

17 


Ik- 

11 
8 . 


2 

0.. 
-3 

-5 

■ 


-11 

-17 
-26 

-35 


12 

10 

9 


26 
24 
22 

18 


>30 

>30 

28 

24 
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Adjaoent -channel rejection 
TABLE k- 
R eceiver G,3 
Normal timing using magic eye 



Frequency of interfering 
signal relative to 
v/anted signal, kc/s 


■^0 


-300 


-200 


0-1 


200 


300 


4oo 


Relative amplitude (D 
of interfering . ( 
signal in db to (SD 
give the ■ output ( 
subjective grade (p 

(JP 


26 

23 

20 
16 


11 

9 
8 

5 


-1 
-2 

-3 
-6 


-23 

-31 
, -38 

-43 


7 
5 
2 

-1 


15 

12 

10 

8 


24 
21 
19 
17 



■TABLE 3 
Receiver (j ,4 
Normal tuning using magic eye 



Frequency of interfering 
signal relative to 
wanted signal, kc/s 


4oo 


-300 


-200 


0-1 


200 


300 


4oo 


Relative amplitude (D 
of interfering ( 
signal in db to (SD 
give the output ( 
subjective .grade (p 

( 

(JP 


>.30 

>30 

>30 

^28 


>30 , 
30 
28 
23 


■16 
15 
13 
12 


-19 
-26 


4- 

-7 
-12 

-17 


6 
2 

-10 


. 16 

13 

' 7 

1 
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Adjac ent -channel re j ection 
TABIE 6 
Receiver G,5 
Normal tuning to minimun hiss -noise level 



Frequency of interfering 












' 




signal relative to 
v>ranted signal,, kc/s 


4oo 


-300 


-200 


0-1 


200 


300 


4oo 


Relative amplitude (D 
of interfering ( 
signal in db to (SD 
give the output ( 


>30 


29 


, 18 


-13 


-17 


-6 


11 


>30 


28 


14 


-^0 


-19 


-9 


8 


subjective grade ^P 

(JP 


>30 


24 


7 


-24 


-22 


-11 


4 


>30 ' 


21 


■ 3 


-31 


-24 


-ai.. 






TABLE 7 

R eceiver A.l 

Tuning midway between points where a marked 
increase in hiss noise occurred 



















B'requoncy of interfering 
















signej. relative to 
ffejited signal^ kc/s 




-4oo 


-300 


-200 


0-1 


200 


300 


hoo 


Relative amplitude 
jf interfering 


(D 


>30 


29 


13 


-5 


8 


27 


>30 


signal in db to 
iivo the output 


fSD 


.>30 


27 


9 


-10 


6 


23 


>30 


subjective grade 


fP 


>30 


23 


4 


-18 


3 


19 


>30 




(JP 


>30 


19 


1 


-26 


-2 


16 


>30 
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Adjacent -channel ro ,i ect ion 
TABLE 8 
Receiver A. 2 
Normal tuning to nrLnimun hiss -noise level 



Frequency of intei^ferin- 
signal ralative to 
v/anted signal, kc/s 


400 


-300 


-200 


0-1 


200 


300 


4oo 


.Relative anaplitude (D 
of interfering ( 
signal in db to fSD 
give the output ( 
subjective grade (p 

(JP 


>30 

750 

730 

30 


30 
26 
22 

17 


12 

10 

9 

5 


-8 

-13 

-19 
-26 


-7 

-9 
-12 ■ 
-16 


10 

7 

4 

' 


27 
21 
18, 
13 



Receiver A.3 
!i°i:I2£j^JiSgLlj^iI to.jii^^ hass -noi se , le> ol 



1 Frequency of interfering 
















si.gnal relative to 
wmited signal, kc/s 


4oo 


-300 


-200 


0-1 


200 


300 


^0 


Relative amplitude (D 
of interfering ( 
Dighal" in db to (SD 
give the ouuput ( 
subjective grade ■ (P 

■ ( ' 


>30 


30 


1? 


-15 


7 ■, 


24 


7 30 


>30 
>30 


27 
23 


13 

6 


-21 
-31 


6 
2 


23 

19 


>30 

30 


30 


18 





JfO 


-2 


15 


27 
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Adjace nt -aha.nnel rejectipn 



TilBLE 10 



Roceiyor A,k 
Nomal tuning to niniiauiTi hiss -noise level 







■■"* 












Frequency of interfering 
signal relative to 
wanted signal, kc/s 


4oo 


-300 


-200 


0-1 


200 


300 


4oo 


Relative amplitude (L 
pf interfering ( 
signal in d"b to (SD 
give the output ( 
subjective grade (p 

(JP 


>30 

30 
27 
23 


19 
17 
15 
11 


7 

if 

1 

-2 


-13 

-18 
-23 
-33 


5 
h. 
2 

-3 


17 
15 
13 

10 


29 
27 
25 
22 



TABL E 11 
Receiver A. 5 
Ijfprraal tuning to nininum hiss -noise level 



Frequency of interfering 
signal relative to 
T#anted signal, kc/s 


-M)0 


-300 


-200 


0- 1 


200 


300 


4oo 


Relative ojiiplitude (D 
of interfering ( 


>30 


>30 


21 


-15 


9 


24 


>30 


signal in db to; (SD 
give the output ( 
subjective grade (p 


>30 
>30 


>30 
>30 


20 

18 


-19 
-28 


7 
5 


23 

21 


>30 
>30 


(JP 


>30 


28 


13" 


-35 


1 


19 


>30 
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■ APPEI^IDIX 1 

1. V alve t ypes ^ wavebands, etc. of bhe reGe ivers used 

1,1 Receiver G-.l 
The valves used are:~ 

EF- 80 r,f. amplifier, in circuit for f.ni. only. 

EF 80 self oscillatirg mi:cer, in circuit for f.ni, only.. 

ECH 42 i.f , amplifier for f .m. and mijcer for a.m. bends, 

EEP 80 i.f, amplifier for all bands end detector for a.m. bands, 

EB 4l ratio detector in circuit foi- f .m, only, 

SP 4o audio amplifier for all bands. 

EL 12 output valve. 

EM 4 magic eye. 
A bridge 'Connected metal rectifiei-" supplies the total h.t, current. 
The wave -bands covered are; 

Long waves , 750 ~ 2000 metres 

Medium waves 186 - 590 metres 

Short waves l6 - 52 metres 

V.H,F. band 8? - 100; Mc/s (f ,m. ) ' 

The input circuit for the v.h.f, band is nominally ba,lanced and of 
impedance '^QQ ohms. 

The intermediate frequency for the a. ei. broadcast bands is 472 kc/s 
and for the v.h.f, band is 10,7 Mc/s, 

. The Kiains transformer has a tapped priraary for use with supply 
. voltages 110 to 240 V a.c,, ^ c/s. 

The overall d.iiaensions ajre 25" x 11" x l6|-" high and the receiver 
weighs 3^g- lbs. 
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1.2 Receiver G.2 

The valves used are : - 

EF 80 r.f . araplifier in circuit for f ,m, only. 

EOH 42 fre<|uency changer for all bands. 

EF h-1 i.f. amplifier for f.rfi.. and audio amplifier for 
all bands. 

EAP 42 i,f . oxiplifier for all bands and a.m. detector. 

EM 51 ratio detector in circuit for f ,m, only. 

EL 4l output valve- 

MI 11 magic eye. 
A bridge-ccnnected metal rectifier supplies the total h.t. current, 
The wave-bands covered are : - 

Long ¥;aves 715 - 2000 Eietres 

Medium waves 183 - 583 metres 

Short waves 24 - 52 metres 

. V.H.F. band 87.5 - 100 Mc/s (f .n. ) 

The input circuit for the v.h.f. band- is n9r!inally balanced ajad . 
of impedance 300 olirns. 

The intermediate frequency for the a,m. broadoa,st bands is 
472 kc/s and for the v.h.f. band is 10,7 Mc/s, 

The mains transformer has ^ tapped primary for use T?ith supply 
voltages from 110 to 24o Y a. c., 50 c/s. 

The overall ddnensions are 22|-" x lOg-" x l4" high and the 
receiver weighs 23e lbs. 
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1,3 S£L°£iye?"„Gi^ 

The valves used are :- 

EF 80 r.f. aniplifier in circuit for f.m. only. 

EGH 81 frequency cliaxiger for all bands. 

EP 4l i,f . pjaplifier for all 'bejads. 

EP 4l i.f.' araplifier for f.m, 

EABO 80 a.m. detector, ratio detector, audio amplifier, 

EL 4-1 output valve. 

EM 3^ Eiagic 6ye« 
A half -wave metal rectifier supplies the total h.t. current. 
The wave -bands covered are : - 

Long waves 88O - 2000 metres 

Mediua-ii waves 183 - 581 metres 

Short ?\;aves 18 - 51 metres 

V.H.P. bard 85 - 100 Mc/s (f.m.) 

The input circuit for .the v.h.f . band is nominally balanced and of 
impedance 300 olims. 

The intermediate frequency for the a.m. broadcast bands is 4-73 ko/s 
and for the v.h.f. band is 10.7 Mo/s. 

The mj3.ins ti-ansformer has a tapped prima.ry for use virith supply- 
voltages from 110 to 2^K) "V a.c,, 50' c/s. 

The overall dimensions are 22" x 12" x 1%" hi^h ond the receiver 
T/eighs 23I lbs, 
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The valves used are : - 

EF 85 r.f . ajiiplifier for f.ra. only. 

EGH 81 self -oscillating miser and i.f . stage for f,m,, 
frequency changer for a.m, 

EGH 81 hezode section - i.f, stage for all bands 

triode section - audio stage for f.m, only. 

EP 85 i.f. amplifier for all bsn-ds. 

BABG 80 a.m. detector, ratio detector, audio amplifier, 
■ EL k-1 outpiut va.lve. 

Wl 3^ raagic eye, 
A bridge -GorjaQcted metal rectifier supplies the total h.t, current. 
The wave -bands covered are : - • 

Long v/aves 9^0 - 2000 metres 

Medium wa.ves 184 - 388 metres 
Short Tiraves 13 - 22.2 metres 

and 22.6 - 50,8 metres 

V.H.i?. band 64 _ 102 Mc/s (f.m. ) 

The input circuit for the v.h.f. band is nominally balanced and of 
impedejace 24o okas, • -' 

The intermediate frequency for the a.m, broadcast bands is 473 kd/s 
and for the v.h,f band is 10,7 Mc/s. 

The mains transforrier has a tapped primary for use with supply 
voltages from 110 to 24o V a.c,, 50 c/s. 

The overall diraensions are 23" x 10" s 15" high pJid the recei\'-er 
Weighs 26 lbs. 
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1,5 KQoe±yeTGr,5 

The valves used are ; - 

EGK' k-2 frequency changer for all bands. 

W h-1 i.f . -stage for f.ui. only. 

SF ^t-1 i.f. stage for all bands. 

EB ^1 ratio detector, in circuit for f.n. only. 

EBO h-1 a.rn. detector and audio amplifier for all bands, 

EL ^hl output valve. 
A bridge -oonnocted metal rectifier supplies the total h.t, current. 
The wave-bands covered are :- 

Mediu-a waves 185 - 583 metres 

Short waves 29 »4 - 50.5 metres,, 

V.H.F, bejid 85 .- 100 Mc/s (f .n. ) 

The input circuit for the v.h.f . bcjid is nominall]'' balanced and 
of impedance 280 ohras. 

The' intermediate frev^uency for the a.m. broadcast bands is h-68 kc/s 
and for the v.h.f. bojid is 10.7 Mc/s. 

The mains transforaer has a tapped prajiary for use with supply voltages 
from 110 to 2h0 Y a.c., 50 c/s. 

The overall dimensions pre 21" x S-g" x 13" high and, the receiver 

weighs 15 lbs. 
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•^'^ SeQeiver A.l 
. The valves used are : - 

6bj6 r.f. aiTiplifier for "both hands. 

12iT7 nscillator sjid mi3cer for hoth hands. 

6ej6 i.f. stage for hoth hands. 

12BA6 i.f. stage for hoth han6.s. 

12AU6 liraiter, in use for f .m, only. 

I9T8 a.m. detector J ' ratio detectoi", audio amplifier. 

35C5 output valve, 
A half-v,'ave metal rectifier supplies the total h.t, current. 
The Yfave-hands covered are : - 

Mediura Tfaves 158 - 555 metres (a.m.) 

VJUF. hand 88 - IO8 Mo/s (f .m. ) 

The input circuit for the v.h.f. hand is unhalanced and of 270 ohms 
nomin.al impedance. 

The interi-iediate frequency for the a.m. hroa.dca.st- hand is ^55 kc/s 
and for the v.h.f » hand is 10,7 lic/s. 

The receiver is an, a,,o./d.c, model desifcned for a nominal supply 
voltage of 117 V. , ' ' 

The ©verall dimensions are 15" 3C B" x 9" high and the receiver 
weighs 11 Ihs. ' 
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1,7 KiiP5AXi^2L/^^?. 

The valves used are 5- 

6BJ6 r,f. cjiiplifier for sll bejads, 

12iT7 oscillator pjid raijcer for f .m. and oscillator for a.n, 

12AU6 i.f, starve for f .n. and mixer for a.m. 

12BA6 'i.f. stage for all bands. 

12l£j6 liniter^ in use for f ,m. only. 

19T8 a.m. detectorj ratio detector, audio amplifier. 

35C5 output valve. 
A half-^v/ave metal rectifier supplies the total h.t, current. 
The wa.veTDo.nds covered rjre : 

Medium waves 187 - 600 metres (a.m. ) 

VJI.P. loand 88 - 108 Mc/s (f .m, ) 

The input rlrcuit for thev.h.f. "bojid is of nominal impeda-nce 300 ohms. 

The intermediate frequence for the a.m. broadcast band is h-35 lio/s 
and for thev.h.f, band is 10.7 Mc/s. 

The receiver is o,n a.c./d.c, model desifjned for a. nomina.l supply 
Volta:-e of 117 v. ■ "' . 

The overall dimensions are 12-|-" x 8" ;-c 8" high oJid the receiver 
weighs 8 lbs, - ■ ' 



1,8 Receiver A. 3 

The valves used are : - 

6bj6 r.f , amplifier for f ,m, ©nly. 

12iT7 oscillator and mixer for both bands. 
- 12BA6 i.f . stage for both bands. 
^ 12BA6 i,f, stage for both bands. 

12iL5 ratio detector, in circuit for f .m, only. 

12AJ(i detector for a.ra* and audio stage for both bands. 

50G5 output valve. 
A half-4¥ave raete.l rectifier supplies the total ^|j, t, current. 
The wavebon-ds covered are :- 

Medium v/aves 187 - 5^5 metres (a.n, ) 

V.Ii.F. band 88 - 108 Mc/s (f.ra. ) 

The input circuit for the v.h.f , band is of nominal dxipedanoe 300 ohms. 

The intermediate frequency for the a.m. broadcast band is h-55 'tc/s 
and for the v.h.f. band is 10.7 Mc/s, 

The receiver is an a.c,/d,c. model designed for a nominal supply 
voltage of 117 V. 

The overall dimensions are l4-g-" x Q" 3r 5" high and the receiver 
v/eighs 8 lbs. 
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1,5 E.eceiver .A«^ 
The valves used are :— 

6EJ6 r.f. amplifier for f .m, only. 

12AII7 oscillntor and mixer for f .ra. only. 

1ZBE6 frequency chfxnger for a.ra, only. 

6BJ6 i.f . stage for both bands. 

6BJ6 i.f. stage, in use for f ,ri. only, 

6HH6 lii:iiter, in use for f.a. only, 

1ST8 a.m. detector, ratio detector, audio ajiiplifier. 

50L6 output valve. - 

A half -wave metal rectifier supplies the total h'.t. current. 
The wave-bpjids covered are : 

Me diuri waves 187 - 5^5 metres (a.ri. ) 

Y.H.F. hand R8 - 108 Mc/s (f .n. ) 

The input circuit for. the v.h.f. band is unbalanced and- of nominal 
impedance 30C oteis. 

The internediate frequency for the a.iii, broadcast brjid is 455 k-c/s 
and for the v.h.f . bpjad is 10.7 Mc/s, 

The receiver isai a,c./d,c. model designed for a nominal supply 
voltage of 115 V. 

The overall dimensions are 13'|'" x tI'" x 8" high ojid the receiver 
Weighs 9 lbs. 



1 , 10 Se^ei^er _ A_. 5. 

The valves used sxe :- ' 

60B6 r,f, amplifier for both bands, 

6X8 frequency chancer for both bands.- 

6BA6 . i.f. stage for both bands. 

6AU6 i.f. stage in circuit for f .ra. only. 

6liL5 rPitio detector. 

6AV6 , a.ra, detector pnd audio amplifier. 

6y6 output valve. 

5x3 rectifier valve. 
The wava-liands covered are •." 

Mediui-a waves I87 -5^5 metres (a. n. ) 

V.H.F. band 88 - I08 Mc/s (f.ni, ) 

The in.put circuit for the v.h.f . b?jid is unbal^Jicod and of nominal 
inxjed^".nGe 300 ohms. 

The intermediate frequency for the a.m. broadcast bajid is U-55 kc/s and 
for the v.h.f. band is 10,7 Mc/s. 

.The receiver is designed for a supply voltage of 115 "V a.c,, 60 <9/s. 

The overall dimensions are 16" x .9" X 10" high and the receiver 
weighs l&g lbs. 
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■APFEHDIX 2 
General^ R£0_e i yer g es t.s 

■'-• 3_'^J}3itiyity 

The sensitivity of a receiver nay be defined as the niniiaun 
amplitude of the input signal for a satisfactory listening level 
sufficiently free from distortion and receiver noise. It is 
convenient to find the niiniaimra input sic^^al which satisfies each 
of these requirements separately and then to take the greatest 
as the sensitivity figure. 

The absolute sensitivity is the mininTua input signal which, 
frequency iTiodulated to 47.5^ at 2 kc/s,* produces £m outi^ut power 
ef 50 niW when the gain control is set at maximum. 

The sensitivity for sufficiently-lov/- hejrmcnic distortion is 
given by the siTiallest signal, nodulated to 100^ at 400 c/s, which 
gives a distortion factor cf 10^ when the receiver gain control is 
set to give an output pav^ev of 50 rM. 

The sensitivity in terms of noise level is the mininiim Input 
signal, modulated to 47.5^ at a frequency gf • 2 kc/s, which gives a 
r.m.s. signal -to -noise ra,tio of 4o db measured through an aural 
net\-/ork. 

The results ef these tests, together with the maximum figure 
for each receiver, are given in Table 12. 

* The figure of ^7.5^ is the. value at. 2 ko/s, allowing f^r 
the effect of pre-emphasis, that is equivalent to the 
avei-age raodulation of a broadcast prograi:ame. 



-26- 



2, Local -oscill.ator frequency drift 

For this test each receiver was switched on fron cold and the 
oscillator frequency was measured at suitable intervals. Figs. 5 
and 6 show the frequency drift which takes place from 30 seconds 
after switching on. 

3» Loca l -.oscill at or radi ation 

Table 13 shows the voltage at the local- oscillator frequency 
developed across a 300 ohm resistor connected to the input terminals 
of each receiver, 

^' Ii^lP^l s.iy G -int e rf er e n G_e_ t e_sts. 

Since a calibrated source of impulsive interference suitable 
for use at about 90 Mc/s was not available, it was decided to use 
021 uncalibrated source and to make the test one of comparison with 
an experiraental receiver (Receiver B) whose performance in the 
presence of impulsive interference had hitherto been considered to 
be excellent, 

A signal generator modulated with programme according to 
standard BBC transmitter practice and adjusted to give an open 
circuit voltage of 1 mV, vms coimected to each receiver in turn 
together v/ith the source of impulsive interference. The amplitude 
of the interference was adjusted to produce the iuaiae subjective 
grades of output interference as defined in Section 4- of the present 
report. The cox're spending input interference amplitudes relative' 
to those required for Secciver B are given in .Table ih-. 
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TABLE 12 



.Sens itivi ty 



■ 

Receiver 


Sensitivity 
for 50 niW 

OUtiDUt 


— 1 

Sensitivity 
for 10^ 
distortion 


Sensitivity 
for ^KD db 
signal/noise 
ratio 


Sensitivity 


G.l 


27 |iV 


12 |iV 


58 |iV 


58 |iV 


G.2 


, 12 mV 


19 MV 


37 |iV 


37 t^v 


G.3 


29 M.V 


50 |iV ' 


54 laV 


54 iiV 


. G.4 


* 


19 [iV 


21 |iV 


21 |iV 


G.5 


25 l-iV 


38 !iV 


210 |iV 


210 ^iV 


A.l 


20 ^V 


&h |iV 


43 |i? 


64 IJ.V 


A. 2 


6 (iY 


72 |iV 

■ 


59 (JV 


72 HV 


A.3 


4 ^iv' 


45 l^V 


27 (iV 


45 iiY 


' AA 


8 HV 


. 52 |iV 


46 |iV 


52 |iV 


A.5 


6 |iV 


17 ^iV 


16 ^tv 


17 fiV 



* With zero signal input snd the r»f , gain of the receiver 
consequently at its raeainium value, the noise output of 
the receiver exceeds 50 tM, No fii^ure can therefore be 
quoted. 
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TABLE 13 

Loc.al-«osGiUator radiation 



RocGiver 


Voltage across 


Power into 




300 otas 


300 olims 


&.1 


7.5 nV 


0.2 HW 


G.2 


18.5 mV 


1.2 IM 


G.3 


36.0 nV 


4,3 m 


G.4 


24.5 mY 


2.0 m 


G.5 


200.0 nV 


133.0 |iW 


A.l 


5.6 nV 


0.1 JiY/ 


A.2 


1.2 mV 


0.0045 PM 


A. 3 


1.1 mV 


6.004 |iw 


A,4 


37.0 mV 


4.6 |iW 


A.5 


1.2 niV 


0.0045 m 
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IrapuJ.give-Interfer'encG Performance 





Ij-iipulsive interference input eimi)litude relative 


Receiver 


^ to, that of Receiver B for the four output 




grades of interference 
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(G) RECEIVER No.A.3. 
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(b) RECEIVER No.G.2. 
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(d) RECEIVER No.G.4. 
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Cb) RECEIVER No.A.2. 
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